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INTRODUCTION
Since South Korea introduced the comprehensive taxation for financial income (CTFI) in 1996, changes in tax rates, taxation systems, and standard amounts have occurred. During its introduction, the minimum amount of withholding tax of 15% was applied to minimize the impact of the financial market, whereas the sum of the married couple was set at 40 million KRW (Korea National Assembly Budget Office, 2012) . This system raised criticism that the effective tax rate on the comprehensive income would be raised, which could harm tax equality between financial and non-financial incomes, such as earned and business incomes (KNABO, 2012; Ki and Hwang, 2014) .
The South Korean government announced an amendment to the tax law to lower the standard amount of financial income tax to 30 million KRW to strengthen taxation on financial income in August 2012. In December However, several studies have been completed on the taxable equity or tax revenue effect between financial and non-financial income earners and the estimation of taxable persons due to the enforcement of the CTFI system and the change of the tax rate or the reduction of the standard amount. However, the analysis of the effect of the financial market on the financial income tax system is relatively limited. Therefore, analyzing the impact of the financial market on the changes in the financial income taxation system is necessary, and the impact on the financial market must be considered in changing the financial income tax or making policy decisions.
This study aims to analyze the ripple effects of the financial market on the bond market as the tax burden of the existing taxable population increases with the accrual of the total taxable persons of financial income earners by lowering the standard amount of CTFI. Particularly, this study analyzes the impact of the standard amount reduction of CTFI on the bond market, which is subject to differential taxation on interest income, although various financial markets exist such as stocks, bonds, deposits, and insurance. The reasons for the analysis of the bond market are as follows.
First, the bond market is characterized by its capability to capture the effects of changes in financial income tax due to the existence of bonds with taxable benefits such as National Housing Bond (NHB), Korean Treasury Bond (KTB), and corporate bonds with relatively low taxation benefits.
Second, implicit tax effects can be measured in analyzing the effects of changes in financial income taxation on financial markets. The tax preference phenomenon in the bond market exists due to the difference in the size of the tax benefit by bond product (Wilkie, 1992; Jung and Yi, 2002; Jung and Roh, 2004) . Therefore, the realization of implicit tax can be observed, in which the pre-tax return of financial instruments with large tax benefits and the post-tax return of instruments with small tax benefits are equal. The bond market is expected to be optimized to apply this methodology.
The remainder of this paper is as follows. Section 2 reviews the CTFI system and related precedent studies.
Section 3 describes the research hypothesis and the research methodology. Section 4 explains the results of descriptive statistics and regression analysis. Finally, Section 5 summarizes the analysis results.
THEORETICAL BACKGROUND AND LITERATURES REVIEW

CFTI
Financial income was subject to separate taxation until the introduction of the CTFI in 1996. After 1996, financial income has been subject to comprehensive taxation in principle. However, annual financial income of less than 20 million KRW is generally taxed with full withholding tax. The criterion for the annual excess of 20 million KRW is based on the total amount of financial income excluding tax exempt and separate taxable financial income.
However, even if the annual financial income is less than 20 million KRW, the financial income that is not withheld in South Korea is taxed together with other incomes.
The characteristics of CTFI can be summarized as follows. CTFI is likely to cause tax equality problems.
Horizontal equity has the same taxation capability, that is, taxpayers with the same income should pay the same tax.
The present CTFI has a problem with horizontal equity. Financial income is subject to comprehensive taxation.
However, if the total annual financial income per person is less than 20 million KRW, then such income is terminated with withholding tax. In addition, only financial income that exceeds 20 million KRW is included in comprehensive income; hence, is a problem of equity exists between incomes. Therefore, taxpayers with only financial income are subject to tax rates that are higher than the lowest tax rate on the total income (Park and Nho, 2001 ).
In addition, tax burden on financial income is relatively high because the withholding tax rate of financial income is higher than the effective tax rate of earned or comprehensive income. For example, the National Statistical Yearbook indicates that the withholding effective tax rate of 2014 interest income tax was 9.5%, and the withholding effective tax rate of dividend income was 12%. In comparison with the fact that the effective tax rate of earned income tax is only approximately 4.74% since the end of the 2014 settlement measures, the withholding tax of tax rate on financial income is high, although financial instruments subject to the tax exemption and reduction are considered.
Furthermore, vertical equity indicates that the tax burden should be progressive as the income increases.
Although a difference exists in the financial income amount, the same tax rate may apply, and the effective tax rate of the comprehensive income may be rather inverse. For example, if the financial income of CTFI is only 52.2 million KRW or less, then the problem of vertical equity exists among financial income earners by applying a withholding tax rate of 14% collectively. The actual tax burden may not be entirely negative for low-income earners because various financial instruments for tax exemption and reduction exist to prevent such problems.
Second, CTFI can generate a threshold effect. Under the current system, financial income of less than 20 million KRW is terminated with withholding tax, financial income exceeding 20 million KRW is subject to comprehensive taxation, and the tax burden increases according to the amount of income other than financial income. Thus, the current CTFI, such as line drawing, increases the difference in tax burden before and after the base amount, thereby resulting in an inefficient tax cut effort and a distortion of asset allocation (Park and Jung, 2014; Park, 2016) . Since CTFI requires taxpayers to voluntarily report and pay tax; thus, the standard amount setting can advantageously reduce the compliance costs of the taxpayer. However, certain incentives to avoid taxable income through the use of tax exempt and reduction instruments exist due to the threshold effect, thereby causing distortion of the allocation of assets because of incentives to distribute financial income to spouses and children.
Third, CTFI has a double taxation adjustment function for dividend income. Shareholder dividends comprise retained earnings, which are taxed on corporate income; thus, shareholders are taxed again through corporate income tax. Gross-up and dividend tax payment systems are operated to solve this double taxation problem.
However, such adjustments only require taxpayers with at least withholding tax to be paid and are only applied to taxpayers subject to CTFI. In other words, all dividend incomes are not double taxation adjusted; however, double taxation is limited to a part of dividend income.
Fourth, CTFI is related to health insurance systems. Generally, financial income is partially related to the national health insurance system. The eligibility of dependents on National Health Insurance may be lost or the premium burden may increase significantly depending on the size of financial income. Since December 2006, the eligibility of the dependents of the workplace subscriber occurs only if the financial income is less than 40 million KRW. The financial income of 40 KRW million is the base amount before the reduction in the base amount as of 2013, and the tax burden on the health insurance premium has increased considerably because the payment of tax subjected to comprehensive taxation has been converted into general insurance. At present, health insurance premiums are raised for those who work at the workplace and the income outside the workers' income exceeds 72 million KRW a year.
Literature Review of Implicit Tax
Implicit tax is a phenomenon in which the pre-tax return decreases with the explicit taxation on investments (Scholes et al., 2014) . A typical background to explain the mechanism of implicit taxation is the bond market where investors choose tax-exempt bonds (municipal bonds) and fully taxable bonds (corporate bonds) of the same risk.
When numerous investors purchase tax-benefit bonds, the demand growth increases the price of the bond and lowers the effective interest rate (pre-tax return). Therefore, investors pay implicit tax by paying low pre-tax income on tax benefit bonds. Ultimately, marginal investors can earn the same after-tax return on investment in a balanced state.
Prior studies on this implicit tax are classified into investment asset, corporate, and international levels. Prior studies analyzing the implicit taxation of investment assets have focused on the analysis of the relationship between investor level tax and pre-tax return. The majority of studies use exogenous effects on the explicit tax rate on the investment to identify the implicit tax at the investor level clearly. Guenther (1994) provided evidence that US Treasury prices have a substantive response to tax rate changes in 1981 and 1986 , and Atwood (2003 reported implicit tax effects on local bonds (Mankiw and James, 1996) . Erickson and Maydew (1998) reported an increase in the return on preferred stocks from 70% to 50% on dividend income deductions to capture implicit tax on preferred stocks. Klassen and Mescall (2012) analyzed implicit tax phenomena using a natural and experimental environment, with a sudden announcement that they would discontinue tax incentives for income trusts in 2006 (recognition of securitization of income trusts). As a result of the analysis, the authors estimated the implicit tax rate from 3.01% to 5.01%, which is less than the theoretical range of 0%-27.4%, and no evidence of implicit tax of high dividend common stock was observed in the same case. Meanwhile, Edwards and Shevlin (2011) suggested an implicit tax of corporations exists following the abolishment of tax exemption (elimination of securitization treatment of income trusts).
Other studies have used cross-sectional differences when no impact on explicit tax rates is observed. Atwood (2003) argued that taxable local bonds are used as benchmark assets to apply a tax rate of approximately 34% for fully tax-exempt bonds and a 27% rate for bonds subject to AMT. Engel et al. (1999) found no implicit tax at the shareholder level on pre-tax profits for financial instruments for financial reporting purposes and debt instruments for tax reporting purposes. Wilkie (1992) conducted a representative study that analyzed the implicit tax phenomena at the corporate level.
The author used 818 sample companies from 1968 to 1985 and found that the implicit tax of companies benefiting from tax benefits (subsidies) reduces profits. Wilkie (1992) also found that the pre-tax return on capital decreases due to tax benefits (subsidies). Berger (1993) analyzed the implicit tax effect of US R&D tax credits, which showed a negative stock price response to the creation of the R&D tax credit system. Therefore, the author argued that the implicit tax effect of R&D tax credits is substantial. Salbador and Vendrzyk (2006) examined the tax cut effect of implicit tax on 60 defense contractors in relation to the tax preference of TRA86 in 1986. The result provided evidence that defense companies cannot avoid implicit tax using monopoly status because they do not have sufficient market power. Jennings et al. (2012) analyzed the implicit tax phenomenon at the firm level as a result of the widening of the tax base in accordance with TRA86 and found that the implicit tax at the firm level offsets the explicit taxation in the enterprise sample before TRA86. However, the implicit tax effect is present even after-tax reform; nevertheless, the size has decreased remarkably. The reasons for these results are as follows. First, Jennings et al. (2012) argued that the cross-sectional area deviations to the size of the tax-benefit investment after TRA86 have decreased because of the expansion of the tax base, thereby resulting in a decrease in the effective tax rate and a smaller implicit tax effect. Second, given that implicit tax is a phenomenon that occurs throughout the market, both firms in the experimental and control groups were US firms, and both groups were subjected to implicit tax of the economy as a whole. Chyz et al. (2016) extended the study of Jennings et al. (2012) to analyze implicit tax and reported that the decline in explicit tax burden that US corporations have incurred over the past 25 years has been partially offset by an increase in implicit tax. Moreover, multinational companies found that the savings on explicit taxation regarding implicit tax were smaller than those on competitors. In other words, US multinational corporations have relatively low implicit tax effects in the United States. Bryant-Kutcher et al. (2012) analyzed the implicit tax reduction of multinational corporations and found that foreign effective tax rates of US multinational corporations between 1990 and 2006 were negatively related to firm value and foreign tax return (ROA). This result emphasizes that an error in the measurement of implicit tax may exist because the ROA includes more income than the costs (implicit tax). South Korea's representative studies analyzing the inherent taxation phenomenon at the enterprise level are those of Ko (1996) , Lee and Lee (1997) , Kim (2000) , Roh and Kim (2016) and Kim and Roh (2017) . These studies have used domestic firm samples and argued that an implicit tax effect exists. Roh and Kim (2016) analyzed the existence of implicit tax before and after the tax rate change and argued that, different from the findings of Jennings et al. (2012) the magnitude of the implicit tax increased after the change of the corporation tax rate. Meanwhile, Kim and Roh (2017) analyzed the change in implicit tax before and after the tax rate change and suggested that the implicit tax rate decreased after the tax rate change. Thus, the results of this analysis were consistent with the findings of Jennings et al. (2012) .
Finally, Huizinga et al. (2008) , Bradley et al. (2015) and Blouin et al. (2016) examined implicit tax at the multinational level. These studies involve tax reforms, such as tax cuts in certain countries, rather than making an actual investment through simple accounting among firms in each country. Strategic relocation of assets and liabilities and adjustments in transfer pricing increase pre-tax return rates reported in countries with relatively low tax burdens. However, no primary impact on real pre-tax return exists given that actual product manufacturing and sales volume do not change.
Situations may exist where measuring implicit tax on the basis of the results of accounting it is difficult because the result of the transfer of income is contrary to the result of implicit tax. Therefore, studies on income transfer can only measure the effect of net income transfer by controlling actual investment. However, such studies analyze the income transfer using the difference in pre-tax return between domestic and foreign companies.
RESEARCH HYPOTHESES AND RESEARCH METHODOLOG
Research Hypotheses
As the standard amount of financial income subject to comprehensive taxation was reduced from 40 million to 20 million KRW in 2013, not only the taxpayers subject to comprehensive taxation but also financial income earners with a taxable financial income exceeding 20 million and below 40 million KRW, respectively, were affected. Therefore, financial assets can be transferred to assets, such as tax exemption or reduction, inevitably to mitigate or avoid such an increase in tax burden (Kim, 2013) . Through this method, the event of the cut-off of the standard amount raised concerns in the studies of Cho (1996) , Jung and Roh (2004) and Park and Jung (2014) that the financial market would receive a negative impact.
However, the South Korean government has made several changes to the CTFI. The standard amount has been set at 40 million KRW since 1996. The CTFI was suspended in 1997 due to the foreign exchange crisis and has been implemented again since 2001. The total tax base has been reduced from 40 million to 20 million KRW since 2013. The government, which gradually reduces the standard amount of such a comprehensive taxable financial income, seems to have a policy consideration to minimize the negative impact on the financial market. Particularly, in the prior studies, the dominant view was that the creation of CTFI and a reduction in the standard amount has a negative impact on the financial market.
However, this study attempts to approach this financial market impact from two perspectives as follows:
First, a shift may exist from financial markets to real assets. Such asset movements due to cuts in the standard amount of financial income subject to comprehensive taxation can affect the financial markets and the entire financial industry. This result has been viewed negatively because the size of the financial market can be reduced or the scale of the shadow economy can be expanded.
Second, shifts may occur from financial markets to other financial markets or from financial products to other financial products. If the assets of the existing financial market move to other financial markets or if the tax benefits are transferred to a financial asset within the same sector, then the impact on the overall financial market may be limited; however, such movements may have a negative impact on certain financial sectors. Kim and Seo (2013) argued that financial investment has shifted between financial products because the substitution relationship between financial products becomes clearer as the comprehensive taxation scope for financial income is expanded; because tax exemption, reduction, or separation of taxation financial instruments can meet the policy objectives set by the government. However, if a devaluation of funds exists from non-taxable, exempted, or separated taxable financial assets in the financial market, then such a devaluation will affect the financial performance of each type of financial business. In addition, devaluation may result in a deterioration in the equity of the financial sector, which may ultimately be a negative financial market impact.
Thus, identification (as in the current CTFI evaluation) of the negative impact of the CTFI on the financial market, as well as the concerns raised in prior research, is necessary. Therefore, this study attempts to analyze the effect of moving financial assets due to the reduction of the base amount.
Several prior studies have implied that implicit taxes exist in the bond market. The demand for bonds increases and the pre-tax return on bonds decreases as a result of the preference for the NHB with high tax benefits (Jung and Yi, 2002; Jung and Roh, 2004) . Likewise, investors can prefer tax-advantaged NHB with to minimize the increased tax burden by lowering the CTFI threshold, thereby resulting in the implicit tax effect. Therefore, the yield spread between taxable NHB and taxable general bonds (national bonds) is likely to decrease in 2013, the year in which the total amount of taxable financial income was cut. The reason for establishing the spread with KTB is that it is similar to a national bond; thus, KTB has a similar default risk to the government guaranteed bonds, and distinguishing the difference can be clearer according to the tax incentive of the NHB than the corporate bond.
Furthermore, an implicit tax phenomenon exists due to the application of differential taxation between NHB with high tax benefits and general bonds subject to taxation (Jung and Yi, 2002) . However, this implicit tax phenomenon can become increasingly pronounced as the standard amount of CTFI is lowered and the level of discriminatory taxation is further intensified. Therefore, this study intends to develop the following research hypothesis.
Research hypothesis: The difference between NHB's pre-and after-tax returns decreases after the CTFI's standard amount reduction.
Research Models and Data
As shown in Equation 1, the research model of this study is designed by benchmarking the research model of Won and Lee (2007) as a methodology of event study. The dependent variable is defined as the spread between the yields on NHB and KTB (maturity of 5 years), and the interest variable is defined as "1" for the period from the CTFI standard amount reduction from 40 million to 20 million KRW; otherwise, the interest variable is "0". The variable is defined as follows. First, Post 2013 is "1" if it is from January 2013 to December 2013 and "0" otherwise. Post 2013 Post .10-2014 differentiates the analysis window by measuring "1" from October 2012 to March 2014 and "0" otherwise to grasp the effect immediately before and after lowering the standard amount of CTFI. The reason for differentiating the window in this manner is that Post 2013 analyzes whether a change has occurred before and after the reduction of the standard amount of CTFI. Meanwhile, Post 2013 .10 -2014 analyzes whether a temporary change has occurred due to the reduction of the standard amount.
In the analysis, if β1 is a negative coefficient, then the difference between the NHB and KTB yields is small after the reduction of the standard amount, which indicates that the demand for investment in the NHB with tax benefit is increased. Finally, this analysis implies that implicit tax in the bond market is realized.
Spread: The yield of the NHB-the yield of KTB. In addition, the trend of bond spread continued to decline after 2013, considering that a dressing effect exists at the end of each year. In other words, this phenomenon is empirical evidence that the pre-tax yield of the NHB is similar to the after-tax yield of KTB as because the demand for the NHB with large tax benefits increases. Figure 2 shows the quarterly average spread of the volatility daily spread. An upward trend is observed until the third quarter in 2013 but then declines in the fourth quarter. This trend indicates that the demand for the NHB, which has a relatively large tax benefit, has increased as the debate on the standard amount reduction continues.
EMPIRICAL RESULT
Descriptive Statistics
Distribution of Spread
Particularly, bond spreads increase again in the second and third quarters of 2013 due to limitations, such as bond maturity, which did not move quickly and were shifted after the standard amount cut. Table 1 shows the trend of descriptive statistics of quarterly spreads. The average spread is 0.239% and 0.31% on average in the first quarter of 2012; it is the largest spread between the first quarter of 2012 and the fourth quarter of 2013, with an average increase of 0.226% and a maximum of 0.256% in the fourth quarter of 2013. The bottom of the spread, however, is from the fourth quarter of 2012 to the second quarter of 2013, which indicates the increase in demand for NHB.
The decline in the spread since October 2012 can be attributed to investors buying NHBs as incentives to reduce the tax burden. In addition, spreads decreased further from the first quarter of 2014, which indicates the continued preference for NHBs with large tax benefits. Table 2 shows the descriptive statistics for the main variables before and after the reduction of the CTFI standard amount. The average of the spreads before the base rate reduction (Post 2013 = 0) is 0.189%, whereas that after the reduction (Post 2013 = 1) decreases to 0.164%, and the maximum of the spread decreases from 0.31% to 0.256%. Similarly, the median of the spread falls from 0.2% to 0.15%. Hence, the standard amount cut of CTFI affects the overall spread of NHB and NTB yields. Table 3 shows the results of the analysis of the impact of the CTFI base rate cut on the spread of the difference between NHB and NTB yields. In the research model, the yield curve variable (Yield_Curve) is the NTB spread, which denotes the difference between NTB and CD yields. This variable is closely related to the NHB spread; thus, it is divided into model1 and model2 by including or excluding it from the research model. The sample is divided into a narrow window (2012) (2013) and a wide window (2011) (2012) (2013) (2014) . The main interest variable Post is detailed in Post 2013 (January 2013 -December 2013 and is classified as Post 2012 .10-2014 .3 (October 2012 -March 2014 . 2012.10-2014.3 . Thus, the demand for the NHB, which has a short window but a large tax benefit, has increased, such that the NHB's return is relatively smaller that of NTB. This result supports the hypothesis that the implicit tax is realized in the bond market after the CTFI's standard amount cut. The results indicate that as the standard amount of CTFI is reduced, bond investors have increased their relative demand for NHBs with large tax benefits to avoid the increasing tax burden. Therefore, asset movements exist in the bond market by using tax exemption or reduced financial assets.
Descriptive Statistics of Major Variables
Results of Regression Analysis
Volume (trading volume) and KOSPI_Vol (KOSPI trading volume) show statistically significant negative coefficients as a result of the analysis of control variables, and KOSPI_Index (KOSPI index) indicates statistically significant positive coefficient. This result implies that the more the trading volume of the bond is, the more the NHB purchase transaction is and the spread decreases. In addition, investment funds may move from the stock to the bond market. Yield_Curve (KTB yield − CD yield) shows a statistically significant positive coefficient, which
indicates that the returns of KTB and NHB fluctuate in the same direction. In Table 4 , which extends to the broad window (2011 to 2014), Post 2013 shows statistically significant at −0.014 (p < 0.01) and −0.017 (p < 0.01), and Post 2012.10-2014.3 is statistically significant at −0.067 (p < 0.01) and −0.053 (p < 0.01). This result is due to the increase in demand for NHBs that have large tax benefits. In other words, the demand for non-taxable financial instruments increases due to the announcement or enforcement of government policy related to the reduction of CTFI. This result can be interpreted as the occurrence of asset transfer from nontaxable financial products to general taxable financial products.
CONCLUSIONS
Financial income has a characteristic of capital gain and is a passive income relative to earned income. The tax burden of financial income in South Korea continues to be low compared with earned income. The same tax rate as earned income is applied to financial income over a certain amount through CTFI; however, financial income smaller than this standard amount (20 million KRW) continues to be lower than the earned income. The standard amount was lowered in 2013 from 40 million to 20 million KRW; however, numerous claims continue that academia and politics should raise the tax burden on financial income. Note 1: ***, **, and * indicate statistically significant at the 1%, 5% and 10% two-tailed level, respectively. Note 2: Definition of the variables is as note1 of Table 3 .
2011-2014
Nevertheless, the tax authorities need to consider various factors that can be derived to increase the tax burden on financial income, that is, to be taxed at the same level as earned income. In other words, raising the tax burden level of financial income can result in the transfer of money in the financial market, the shift to specific financial products with tax benefits in the financial market, and equity problems in the financial sector.
Therefore, this study confirms that the yield of NHB with a large tax benefit is lowered due to the change of the standard amount in 2013. In other words, an implicit tax phenomenon occurred in the bond market due to the financial income tax reform.
This result implies that the tax reform had an economic impact on the bond market, although it was aimed at raising the tax burden level of financial income earners. Particularly, the reform increased the demand for NHBs, which have large tax benefits in the bond market (funds have shifted from other financial markets to bond markets), and the bond market increased sustainability.
The results of this study provide a policy implication as follows. When proceeding with a financial income tax reform, the negative effects must be minimized considering the economic impact on financial markets.
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